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(54) LIQUID CRYSTAL DRIVING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a liquid crystal driving device 
capable of reducing power consumption. 

SOLUTION: This driving device for liquid crystal panel which conducts 
dot inversion with a constant counter voltage is provided with cut-off 
switches 102 each between a digital/analog conversion means 507 
and an output terminal and shortcircuit switches 101 between output 
terminals to cut the conversion means 507 off from the output 
terminal with the switch 102 in the blanking period and shortcircuit 
between the terminals with the switches 101. By this, no power is 
consumed in the period during which the output terminals are 
shortcircuited and brought to the same potential in the case of 
inverting the drive signal impressed onto the same output terminal, 
and power consumption occurs in the period during which the output 
terminals are shortcircuited and brought to the same potential and 
then the signals are inversed. Because the potential of the output 
terminals brought to the same potential by shortcircuiting between 
output terminals are made close to the potential of the drive signal at 
the time of inversion, power consumption is reduced at the time of 
drive signal inversion. 
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[0013] 

[EMBODIMENT OF THE PRESENT INVENTION] 

The following descriptions will explain one 
embodiment of the present invention with reference to 
Figures 1 to 2 . Figure 1 shows the structure of a 
liquid crystal drive device in accordance with the 
present embodiment of the invention. In Figure 1, a 
reference numeral 101 indicates a short-circuit switch 
(short-circuit means) for short-circuiting output 
terminals. A reference numeral 102 indicates a 
separation switch (separation means) for setting an 
output terminal in floating state by separating it 
from digital/analog conversion means 507. For those 
having the same structures as those of the 
conventional structure, explanations thereof shall be 
omitted here. 
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[0014] 

This liquid crystal drive device is a drive 
device for a liquid crystal panel, which permits a 
dot-inverse drivinq with a fixed counter voltage. 
This drive device includes the short-circuit switch 
101 and the separation switch 102 in addition to the 
structure of Figure 5. The switching between the open 
state and the closed state of the short-circuit switch 
101 and the separation switch 102 are controlled based 
on an output short-circuit control signal in such a 
manner that when the short-circuit switch 101 is 
closed, the separation switch 102 is open, and when 
the short-circuit switch 101 is open, the separation 
switch 102 is closed. As illustrated in Figure 4(c), 
for output signals from the digital/analog conversion 
means 507, signals inverted at every adjacent output 
terminals are output. 
[0015] 

Figure 2 is a timing chart for use in explaining 
operations of the liquid crystal drive device. In 
Figure 2, (a) and (b) indicate output signals from 
adjacent output terminals of the conventional liquid 
crystal drive device; (c) in Figure 2 indicates output 
short-circuit control signals for use in controlling 
the switching between the open state and the closed 
state of the switches 101 and 102 in accordance with 
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the present invention; and (d) and (e) are output 
signals from adjacent output terminals of the liquid 
crystal drive device of the present embodiment. 



In Figure 2, a period tl to t3 is a blanking 
period, and an output short-circuit signal is in the 
High level "H" up to tl, and in this state, the 
separation switch 102 is closed (ON), and the short- 
circuit switch 101 is open (OFF) as in the 
conventional circuit structure. Therefore, output 
signals (d) and (e) to be output from the 
digital/analog conversion means 507 via the separation 
switch 102 and the output terminal are equivalent to 
the conventional output signals (a) and (b) . 



^^Then, at tl, the output short-circuit control 
signal is switched to Low level "L", and the 
separation switch 102 is set OFF and the short-circuit 
switch 101 is set ON. When the separation switch 102 
is switched OFF, the output terminal and the 
digital/analog conversion means 507 are electrically 
separated, and then by switching ON the short-circuit 
switch 101, output terminals are electrically 
connected. Then, charges are moved between the output 
terminals, and at t2, the respective potentials of the 
output signals (d) and (e) become equivalent. Here, 
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^in the period tl to t2, charges are moved between the 
output terminals, and power is therefore not consumed. 
[0018] 

Next, at timing t3, the output short-circuit 
control signal is set to High level n H", and the 
separation switch 102 is set ON, and the short-circuit 
switch 101 is set OFF as in the state of the circuit 
up to tl. Then, the digital/analog conversion means 
507 discharges negative charges, and the power is 
consumed, and at t4, the respective potentials of the 
output signals (d) and (e) become equivalent. 
[0019] 

For the dot inverse, in the conventional 
structure of Figure 5 from which output signals (a) 
and (b) are output, the digital/analog conversion 
means 507 consumes power in the period t3 to t5. In 
contract, in the present embodiment, inversion is 
performed in the period tl to t4; however, in the 
blanking period tl to t2, the separation switch 102 is 
switched OFF, and the separation switch 101 is set ON. 
Further, the digital/analog conversion means 507 and 
the output terminal are separated, and are short- 
circuited, and power is therefore not consumed in this 
period. The power is consumed in the period before 
the inversion, i.e., t3 to t4 after the output 
terminals are short-circuited to be the same 
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potential. However, since the respective potentials 
of output terminals which become of the same 
potentials by the short-circuit between the terminals 
are reduced to be as low as the potentials of the 
output signals when reversing, the power consumption 
of the digital/analog conversion means 507 in the 
period t3 to t4 is small, and it is therefore 
possible to reduce the power consumption. 
[0020] 

Here, for respective digital/analog conversion 
means 507, predetermined voltages are output from 
output terminals independently, and therefore, by 
switching ON the short-circuit switch 101 in the ON- 
state of the separation switch 102, the output from 
the digital/analog conversion means 507 is short- 
circuited, which may result in over-current, or 
unstable output. For this reason, the present 

embodiment is arranged so as to switch OFF the 
separation switch 102 when switching ON the short- 
circuit switch 101. 
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